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(54) Abstract Title 

Antenna for mobile telephones 

(57) A folding mobile telephone has two main housings 
connected by and rotating about a hinge. An antenna is 
switched between normal (open) and standby (closed) 
positions. In the open position shown, a slotted 4 plate 10 
contained in a first housing in combination wfth a planar 
conducting sheet 8 In a second housing acts as a 
monopole antenna. When the two housings are moved 
together about the hinge to the standby position the 
slotted 4 plate 10 acts as a slot antenna and the planar 
conducting sheet 8 forms a reflector. The antenna is not 
visible to the user. 



Fig.3. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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Antenna for mobile telephones 

This invention relates to antennas for use with mobile telephones. 

The design of antennas for mobile telephones capable of operation in more 
than one frequency band (dual mode) is constrained by the market demand 
continually to reduce the overall size of telephones. An antenna for a 
foldable telephone or "flip" phone as it called, will need to be especially 
compact while still being capable of providing satisfactory performance. 

A typical foldable phone is illustrated in figures 1 and 2 and comprises two 
main sections connected by a hinge mechanism. When such a telephone is 
in the closed position, performance of the antenna must be sufficient to 
enable the satisfactory reception of incoming signals. The phone is 
normally used in the open position as shown in figure 1 but incoming calls 
as well as text and data messages must be received when the phone is in the 
closed position. 

Conveniently the top section of the phone will include a window for 
providing viewing access to a display screen or direct access to part of a 
keypad when the phone is in the closed position. The display screen and 
keypad would usually be located in the bottom section of the phone. 
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Preferably the antenna will be incorporated into the phone so that the 
antenna is out of sight of the user 

According to the invention there is provided a dual mode antenna for use 
with a folding mobile phone said antenna switched between normal and 
standby positions, in the normal position, the antenna acting as a monopole 
comprises a planar conducting sheet in combination with a slotted plate and 
in the standby position the antenna comprises said slotted plate acting as a 
slot antenna with the planar conducting sheet forming a reflector. 

One example of the invention will now be described with reference to the 
figures in which: 

figure 1 shows a foldable phone in the normal position, 
figure 2 shows a foldable phone in the standby position 
figure 3 illustrates the antenna in the open position 
figure 4. illustrates the antenna in the closed position 
figure 5 is a view along A-A^of figure 4. 

figure 6 is aptot-ofa nt c nna gain -for- the phone in the open position 
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figure 7 is a plot of antenna gain for the phone in the closed position 

With reference to figure 1, a flip phone is shown in the open position with 
the top section of the phone 1 and bottom section of the phone 2 . An 
aperture 4 in the top section 2 gives access, when the telephone is closed, to 
the visual display 5 and part 6 of the keypad 7 located in the bottom section 
2. 

With reference to figure 3 which illustrates the antenna in the normal 
position, the bottom phone section 2 includes a copper sheet 8 whose area is 
the slightly less than that of the bottom section 2. 

The top section 1 also incorporates a copper sheet 10 but the top section 
copper sheet has been cut to provide a slot as shown at 9 in figure 3. The 
width of that part of the slot 9 shown at 4 has been increased to form an 
aperture suitable for access to part of the bottom section 2 when the 
telephone is in the closed position. Where only visual access is required, 
the part 4 of the slot 9 in the slotted plate increased to provide access may 
be filled with a transparent material such as injection moulded 
polycarbonate or polymethyl methacylate (PMMA). 

The top section copper sheet 10 in this arrangement is formed on one side of 
a printed circuit board (PCB). When in the normal operating position, the 

..... -open position as illustrated in^figures4-and-3,-the antenna comprises, in 

combination, the bottom copper sheet 8 and the upper copper sheet 10 
(with slot) acting as a monopole. 
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It has been found by experiment that a significant increase in the width of 
part of the slot at 4 to provide an aperture for access purposes does not 
degrade the performance of the antenna significantly. Excitation of the 
antenna in the normal operating position is via a coaxial lead across the 
edges of the two copper sheets at 1 1. 

With reference to figure 6 which is a plot of reflection coefficient for the 
normal operating position, it can be seen that a satisfactory gain is achieved 
for both frequency bands. 

The antenna gains with reference to OdBm at the points marked on the plot 

(figure 6.) are: 

P, -8.8098 dB at the frequency 1.805 GHz 

Q, -6.8373 dB at 935 MHz 
R, -6.7082 dB at 960 MHz 
S, -8.3531 dB at 1.71 GHz 

With reference to figure 7 which is a plot of reflection coefficient for the 
standby operating position, it can be seen that considerably more variation 
in reflection coefficient is experienced than for the normal operating 
position. Nevertheless the performance in the standby position provides 
satisfactory performance and the reflection coefficients with reference to 
OdBm at the points marked on the plot (figure 7) are: 

P, ^2. 6055 dB at the frequencyJ^805-GHz 

Q, -5.8452 dB at 935 MHz 
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R, -14.885 dB at 960 MHz 
S, -15.903 dB at 1.71 GHz 

In figure 4 a simplified cross-sectional view of the phone in the standby 
(closed) position is given. The antenna in this closed position operates as a 
slot antenna by means of the slot 9 in top section 1. The antenna connection 
is switched (not shown) to the feed at 12 when the phone is closed. The 
microstrip line 13, which can be adjusted to alter antenna resonances, is 
formed on the other side of the PCB to the slot and provides the excitation 
of the slot 9. In the closed position, bottom section 2 does not form part of 
the antenna but acts as a reflector. 
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Claims 

1. A dual mode antenna for use with a folding mobile phone said antenna 
switched between normal and standby positions, in the normal position, the 
antenna acting as a monopole comprises a planar conducting sheet in 
combination with a slotted plate and in the standby position the antenna 
comprises said slotted plate acting as a slot antenna with the planar 
conducting sheet brming a reflector. 

2. A dual mode antenna as in claim 1 where the width of part of the slot in 
the slotted plate is increased to provide access to a visual display. 

3. A dual mode antenna as in claims 1 or 2 where the width of part of the 
slot in the slotted plate is increased to provide access to a keypad. 

4. A dual mode antenna as in claim 2 where the part of the slot in the 
slotted plate increased to provide access is filled with a transparent material. 

5. A dual mode antenna as in any of the previous claims where the planar 
conducting sheet is a metal plating on a printed circuit board 



WSDOC1D: «6B 2335081A I > 



BNS oaae 10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



ILI REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




